(19) 



(12) 



(43) Date of publication: 

11.10.2000 Bulletin 2000/41 

(21) Application number: 00301306.7 

(22) DateoffOing:1&02^000 



Europctisches Patentamt 
European Patent Off fee 
Office europ£en des brevets (11) EP 1 043 101 A2 

EUROPEAN PATENT APPLICATION 

(51) Inta 7 : B23B 31/12, B23B 31/00 



(84) Designated Contracting States: 


(72) Inventor: Walker, Andrew 


AT BE CH CY DE DKES H FRGBGRIE IT U LU 


Newton Hall, Durham DH1 5XF (GB) 


MCNLPTSE 




Designated Extension States: 


(74) Representative: 


ALLTLVMKROSI 


Shaya, Damn Maurice et al 




Black & Decker, 


(30) Priority: 31 .03.1 999 GB 9907468 


Patent Department, 




210 Bath Road 


(71 ) Applicant Black & Decker Inc. 


Slough SL1 3 YD (GB) 


Newark Delaware 19711 (US) 



(54) Drill/driver chuck 

(57) A drill/driver chuck mechanism has a cylindrical 
member (2) with a central axial bore (4). A plurality of 
further bores (6) are slanted with respect to the central 
axial bore (4). Jaws (8) each associated with a bore (6) 
are moveable via a jaw actuator (10). A jaw locking 
means (32-60) is coupled to the jaw actuator (10). The 



jaw locking means may move between an open position 
and a dosed position such that the jaws may be locked 
within their respective bore (6) regardless of the degree 
of protrusion of the jaws (8) into the central axial bore 
(4)- 
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Description 

[0001 ] The present invention relates to a drill/driver 
chuck mechanism and to a drill/driver including such a 
chuck. The invention has particular, although not exclu- 
sive, relevance to such a chuck as used on consumer 
do it yourself products and the like. 
[0002] Chucks for holding a drill bit or a screwdriver 
bit have been known for many years. In the do it yourself 
market, the chucks generally comprise an inner cylindri- 
cal hollow core to which a plurality of jaws are held at an 
angle. The jaws may move into and out of the hollow 
core thereby clamping a bit therewrthin. In order to 
advance or retract the jaws, the jaws carry a threaded 
portion. This threaded portion co-operates with a 
threaded collet member which is generally held drcum- 
ferentially around the jaws and is able to rotate freely, 
yet is axial ly immovable. Thus, on rotation of the collet 
member, the threads co-operate to advance or retract 
the jaws. 

[0003] Whilst the above mode of advancing or 
retracting the jaws is generally acceptable, it does suffer 
from some short-coming. In order for the chuck to 
accommodate different diameter bits, the degree or 
advancing or retracting of the jaws in order to grip these 
different diameter bits will vary. Large dameter bits will 
require the jaws to be retracted further yet not advanced 
particularly far in order to grip the bit in place. Con- 
versely; a small diameter drill bit will need the jaws 
advanced a relatively long way into the hollow cylinder 
before gripping the bit. Equally, retraction of the jaws 
when the bit is of a small diameter need not be particu- 
larly far to release the bit 

[0004] Generally, the user of the chuck mechanism 
has to advance or retract the jaws a suitable distance 
dependent upon the diameter of the bit being grasped. 
[0005] It is an object of the present invention to alle- 
viate the above short-coming by providing a drill/driver 
chuck mechanism wherein the degree of advancement 
or retraction of the jaws is automatically compensated 
for, yet the force with which the bit is gripped by the jaws 
is not dependent upon this advancement or retraction. 
[0006] According to the present invention, there- 
fore, there is provided a drill/driver chuck mechanism 
including: 

a cylindrical member having a central axial bore 
and a plurality of further bores, such that the plural- 
ity of further bores are slanted with respect to the 
axis of the cylindrical member, and co-operate with 
the central axial bore; 

a plurality of jaws, each jaw being associated with a 
respective one of the further bores and moveable 
therewrthin; 

a jaw actuator, coupled to each of the jaws of the 
plurality, for moving the jaws within their respective 



further bores; 

and jaw locking means arranged to lock the jaws in 
a predetermined position within their respective 
5 bores; 

the chuck mechanism characterised by the jaw 
locking means having an open position and a 
dosed position and wherein, when the jaw locking 
10 means is in the open position the jaws are retracted 
within their respective bores and do not protrude 
within the central axial bore, and wherein when the 
jaw locking means is in the dosed position, the jaws 
are locked within their respective bores regardless 
is of the degree of protrusion of the jaws into the cen- 
tral axial bore. 

[0007] Preferably, the jaw locking means comprises 
a handle actuable to move between the open position 

20 and the dosed position. This allows ease of use of the 
mechanism for a do it yourself enthusiast 
[0008] Additionally, or alternatively, the jaw locking 
means is operatively coupled to the jaw actuator and 
causes the jaw actuator to move along the axis of the 

25 cylindrical member when the jaw locking means is 
moved between the open position and the dosed posi- 
tion. This allows a straight line advancing or retraction of 
the jaws, without the need for any rotation about the 
central axial bore. 

30 [0009] Advantageously the handle is coupled to a 
pivotable actuator able to pivot under action of the han- 
dle moving between the open position and the dosed 
position, thereby to advance or retract the jaws within 
their respective bores. Futhermore the pivotable actua- 

35 tor may cause axial movement of the jaw actuator. 
[0010] Preferably the jaw locking means has an 
over-centre rocking arrangement This allows for rigid 
damping of the jaws about a bit 
[0011] Advantageously the jaw locking means 

40 includes adjustable biasing means for setting the extent 
of protrusion of the jaws within the central axial bore. 
Furthermore the jaw locking means may include a pair 
of co-operable wedge members able to lock against 
each other. 

45 [001 2] The present invention will now be described, 
by way of example only and with reference to the 
accompanying drawings of which; 



Figure 1 illustrates an exploded perspective view of 
so the major portions of a chuck in accordance with an 
embodiment of the present invention; 

Figure 2 illustrates the components of figure 1, but 
in an assembled, non-exploded format; 

55 

Figure 3(a) and (b) illustrate schematically a rear 
view of the chuck body of figures 1 and 2 and figure 
3(c) shows a section through the representation of 
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figure 2 along the line x- x; 

Figures 4 and 5 show respectively a chuck in 
accordance with the present invention wherein the 
jaws are advanced and then retracted; 

Figure 6 shows the chuck of figures 4 and 5 cou- 
pled to a manually operable actuating means with 
the jaws retracted; 

Figure 7 shows the chuck of figures 4 and 5 cou- 
pled to a manually operable actuating means with 
the jaws advanced; 

Figure 7(a) illustrates the concept of over-centering 
of the jaw locking means; 

Figure 8 illustrates schematically a diUMdriver 
including a chuck in accordance with an embodi- 
ment of the present invention with the jaws in their 
advanced position; 

Figure 9 illustrates schematically a drfflAlriver 
including a chuck in accordance with an embodi- 
ment of the present invention with the jaws in their 
retracted position, and; 

Figure 10 illustrates schematically a circuit for use 
with an embodiment of the present invention. 

[0013] Referring now to figures 1,2 and3 it can be 
seen that a drill/driver chuck mechanism in accordance 
with an embodiment of the present invention includes a 
cylindrical member, a chuck body 2 which has there- 
through a central axial bore 4. The central axial bore4 is 
formed along an axis 5. The chuck body 2 also has a 
plurality of further bores 6 formed therein. The bores 
themselves are straight, yet slanted with respect to the 
centra) axial bore4. This is illustrated most clearly with 
respect to figures 3a and 3b. 
[0014] Co-operable with each of the further bores 6 
is a respective one of a plurality of chuck jaws 8. It can 
be seen that, as there are further bores 6, there are 
therefore three chuck jaws 8. Each of the chuck jaws 8 
is able to move within its respective further bore 6 so 
that it may be advanced or retracted. Although it is pos- 
sible for each jaw 8 to be advanced and retracted indi- 
vidually, in the embodiment shown herein, the jaws are 
advanced and retracted concomitantty. This concomi- 
tant movement is achieved by virtue of the co-operation 
between each jaw 8 and a jaw actuator 1 0. 
[0015] It can be seen particularly from figure 1 that 
the jaw actuator has a plurality of radially extending 
channels 12 form therein. Indeed, in this example, there 
are three such channels 12 (because there are three 
jaws 8). Each jaw 8 cooperates with a respective chan- 
nel 12 by virtue of the longitudinal flat 14 formed at the 
rear of each jaw 8. The flat 14 sits within the channel 12. 



At either side of the flat 14 is the full-diameter of the jaw 
8 and this prevents any relative movement between the 
jaw 8 and the jaw actuator 10 in the longitudinal direc- 
tion of the jaw (and indeed also along the axis 5). 

5 [poi 6] It will, however, be realised from figure 1 that 
each jaw 8 is able to move radially relative to the jaw 
actuator 10 within its respective channel 12. This is 
because the flat 14 is able to move radially inward and 
outward within the channel 12. This movement will be 

10 described further below. 

[0017] An advantageous feature of the invention, 
which is shown in the drawings, but is not imperative to 
achieve the objects of the invention, is inclusion of a 
thrust plate 16. The purpose of the thrust plate 16 is to 

15 convert a force applied thereto into a force for moving 
the jaw actuator 1 0. The thrust plate 1 6 includes spigots 
1 8 the purpose of which will be described further below. 
[0018] Referring now also to figures 4 and 5 the 
operation of the chuck will be described (for the pur- 

20 poses of clarity, the thrust plate 16 has not been shown 
in either figure 4 or figure 5). Figure 4 shows the situa- 
tion when the jaws 8 are advanced within their respec- 
tive bores 6 and figure 5 shows the situation where the 
jaws 8 are retracted within their bores 6. 

25 [0019] Starting from figure 5 wherein the jaws are 
retracted, it can be seen that the left-hand end of the 
jaws 8 do not project forward and beyond the confines of 
the cylindrical chuck body 2. In this position therefore, 
the jaws do not protrude at all within the central axial 

30 bore 4. This means that a screwdriver bit or a drill bit 
(not shown) may be put into the bore 4 of the chuck 
body 2. The user then needs to advance the jaw actua- 
tor 10 in order to advance the jaws 8 within their respec- 
tive bore 6 so that the jaws advance through their 

35 slanted bores 6 to eventually meet beyond the confines 
of chuck body 2. Reference to figure 3c will illustrate this 
more clearly. It can be seen from figure 3c that advanc- 
ing the jaws moves them both in a radial direction 
inwardly towards, and an axial direction along, the cen- 

ao tral bore axis 4. 

[0020] Of course, if a drill or screwdriver bit is 
inserted into the bore 4 as the jaws 8 advance along the 
further bore 6, then eventually the jaws 8 grip the bit (not 
shown) and therefore will not be in the position shown in 

45 figure 4. This will be readily appreciated by those skilled 
in the art 

[0021] Whilst figure 3c shows how the slanting of 
the jaws 8 relative to the central axial bore 4 allows the 
jaws to not only move axial ly but also radially with 

so respect to the central axis 5, when advanced or 
retracted, reference to figures 3a and 3b show the radial 
movement more dearly. In figure 3a, the jaw actuator 1 0 
is advanced and therefore the jaws 8 are also advanced 
within their respective bores 6 and so the jaws 8 meet 

55 beyond the confines of the central axial bore 4 (see fig- 
ure 3c). Thus, figure 3a shows the case where the rear 
of each jaw 8 is radially inward towards the central axis 
5. This will be understood because each of the flats 14 
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of the respective jaws 8, has radially moved towards the 
centra] axis 5 via the respective slot 12 in the jaw actua- 
tor 10. 

[0022] Conversely, however, reference to figure 3b 
shows the situation wherein each jaw 8 has moved racfi- s 
ally outward, as the jaw actuator 1 0 has been retracted 
thereby retracting each jaw 8 within the respective bore 
6. 

[0023] Further reference to figure 3c shows that the 
shape of the jaw actuator is chosen to be, essentially io 
conical. Indeed the jaws 8 are held relative to the jaws 
actuator 10 by virtue of the slots 12 and flats 14 such 
that the central axis 7 along which each jaw 8 travels is 
normal to the attitude of the face of the jaw actuator 1 0. 
Figure 3c shows how the plane 9 of the face of the jaw is 
actuator 10 is at ninety degrees to the axis 7 of the jaw 
8. 

[0024] It will be understood that the angle of fifteen 
degrees between the axis 5 and 7 is maintained regard- 
less of the position of each jaw 8 within the bore 6 (and 20 
therefore of the axial disposition of the jaw actuator 10 
along the shaft 20 on which it is mounted). Although fif- 
teen degrees has been chosen in this example, any 
suitable attitude will be acceptable, as long as it is main- 
tained throughout the travel of the jaws and the jaw 25 
actuator. 

[0025] Referring now also to figure 6 and 7, it will be 
described how the addition of the thrust plate 16 makes 
advancing and retracting the jaws 8 an easy practical 
matter. The thrust plate 16 sits on the rear of the collet 30 
member 26, which is part of jaw actuator 10. The rear 
shaft 20 may or may not be integrally formed with the 
chuck body 2. Indeed the central axial bore 4 of the 
chuck body 2 may or may not extend within the rear 
shaft 20. In any event, it can be seen that the thrust 35 
plate 16 is concentric with the central axis 5 of the axial 
bore 4. In this manner, therefore, the thrust plate 1 6 may 
axially slide along the shaft 20 in either direction. Prefer- 
ably, in order to aid the possible rotation of the chuck 
body 20, jaws 8, and jaw actuator 1 0, relative to the non- 40 
rotating thrust plate 16, a thrust bearing is included 
between the jaw actuator 10 and thrust plate 16. Prefer- 
ably the thrust plate 16 also includes a bush 22 to act as 
a bearing surface between it and the rotatable jaw actu- 
ator 10. 45 
[0026] The thrust plate 16 is coupled to the jaw 
actuator 10 by any suitable means. In the example 
shown, the jaw actuator 10 has an annular recess 24 
formed on collet member 26 such that the thrust plate 
16 is pushed onto the collet member 26 beyond the so 
annular recess 24 and then a circlip 28 is snap-fitted 
around the annular recess 24 to hold the thrust plate 1 6 
in place on the collet member 26. It will, of course, be 
appreciated by those skilled in the art that the collet 
member 26 may also include an internal bush because 55 
this will now contact directly the rear shaft 20. It is an 
optional feature as to whether the thrust plate 1 6 is per- 
manently coupled to the jaw actuator 10 in this manner. 



It is possible for the thrust plate 16 to itself directly con- 
tact the rear shaft 20 and simply push or pull the jaw 
actuator 10 by other means. 

[0027] Comparing an contrasting figures 6 and 7, it 
can be seen that in figure 6 the jaws 8 are retracted from 
the chuck body 2, whereas in figure 7 the jaws 8 are 
advanced within (and meet beyond the confines of) the 
chuck body 2. It will be apparent that the different chuck 
configuration between figure 6 and 7 is achieved by 
moving the jaw actuator 1 0 to the right of the rear shaft 
20 in figure 6, whereas in figure 7 the jaw actuator 10 is 
moved to the left of the rear shaft 20. This means that in 
figure 6 the jaw actuator 10 pulls the jaws 8 so that they 
are retracted within their respective bores 6, whereas in 
figure 7 the jaw actuator 10 pushes the jaws 8 so that 
they are advanced within their respective bores 6. 
[0028] The means by which the jaw actuator 10 is 
advanced or retracted (or, from viewing figures 6 and 7, 
move to the left or right along the rear shaft 20) is, in this 
example, achieved by cooperation between the spigot 
18 mounted on thrust plate 1 6 and a jaw locking means, 
here a pivoting lever arrangement 32-60. Because any 
suitable means for advancing or retracting the jaw actu- 
ator 10 by virtue of a force applied to the thrust plate 16 
may be used, the lever mechanism 32-60 shown herein 
is simply an example of one of the many means by 
which this may be achieved. 

[0029] The pivoting lever mechanism comprises a 
first handle 32 which is prvotally coupled to an actuator 
plate 34 and a locking wedge mechanism shown gener- 
ally as 36 (but to be described in detail hereafter). 
[0030] Comparing figure 6 with figure 7, it can be 
seen that in figure 6 the handle 32 is in the open position 
whereby the actuator plate 34 is pivoted in a clockwise 
manner relative to a first pivot point 38 thereby retract- 
ing the jaw actuator 1 0 and each jaw 8, whereas in fig- 
ure 7 the handle 32 is in a closed position where the 
actuator plate 34 is pivoted in an anti-clockwise sense 
about the first pivot point 38 thereby advancing the jaw 
actuator 10 and each jaw 8. 

[0031] An important aspect of the jaw locking mech- 
anism shown in figure 6 and 7 is that the advancement 
of the jaws 8 will stop once a bit inserted into the central 
axial bore 4 is reached, and a clamping force may be 
applied to the jaws, regardless of the degree of penetra- 
tion of the jaws 8 into the central axial bore 4. This 
means that jaws 8 may be locked within their respective 
bores 6 regardless of the degree of protrusion of the 
jaws 8 into the central axial bore 4. This provides signif- 
icant advantage in that the jaws 8 may, effectively, auto- 
matically clamp onto a bit inserted within the central 
axial bore, and apply a known or given force to this 
clamping operation, regardless of the diameter of the 
bit The operation of the mechanism will be described 
below. 

[0032] Starting from figure 6 wherein the jaws are in 
their open position, then to close the jaws 8, the handle 
32 is moved so as to pivot about pivot points 40 and 87 
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in a generally anticlockwise direction as shown by the 
arrow A. This causes an anticlockwise rotation of the 
actuator plate 34 about the first pivot point 38 (as has 
been discussed above). Once the thrust plate 16 has 
caused the jaw actuator 10 to push the jaws 8 into 
engagement with a bit inserted into the central axial 
bore 4, then further pivoting of the actuator plate 34 
about first pivot point 38 will not be possible. However, if 
the handle 32 is still being moved in the direction of 
arrow A, then this further force will be transferred via the 
second pivot point 40 and through connecting rod 42 to 
a first wedge member 44 via a third pivot point 46. In 
fact, this so called "over-force" causes the first wedge 
member 44 to move downwards in the direction of arrow 
C as shown in figure 6. A second wedge member 48 is 
mounted in a further handle 50 (as is the first wedge 
member 44) and is positioned to co-operatively lock with 
the f irst wedge member 44 once the two are in engage- 
ment. In this example, though, an intermecfiate sliding 
plate 52 is interposed between the two wedges 44, 48 
for reasons that will be explained further below. 
[0033] The second wedge 48 is connected to an 
adjusting screw member 54 which itself is coupled to 
the body of a drill 56 via a tension spring 58. The ten- 
sion in the spring 58 pulls the second wedge member 
48 in the opposite direction to the first wedge member 
44. It is the position of the second wedge member 48 
within the further handle 50 which dictates the position 
at which the two wedge members 44, 48 lock together. 
The position at which the two wedge members 44, 48 
lock together can be adjusted by the adjusting screw 
member 54. 

[0034] The reason for having the position at which 
the wedge members 44, 48 co-operatively lock together 
is to set the clamping force applied to the thrust plate 1 6 
by movement of the handle 32 thereby causing pivoting 
of the actuator plate 34. If the second wedge 48 is situ- 
ated in a raised position within the further handle 50, 
then the movement of the first wedge 44 downwards in 
the direction of arrow C, will not be very far. This means 
that further movement of the connecting rod 42 will not 
be possible once the two wedges 44, 48 are locked. 
Further movement of the handle 32in the direction of 
arrow A will thus result in the over-force in the connect- 
ing rod 42 being held therewrthin as compressive stress, 
as the connecting rod 42 deforms and bends out of 
shape. Indeed, this causes an over-centering of the 
entire locking mechanism, which results in a very high 
clamping force being felt by the jaws 8. 
[0035] The position of over-centering is thus dic- 
tated by the position of the second wedge 48. 
[0036] Reference now also to figure 7 shows the 
jaw locking mechanism in its closed position wherein 
over-centering has occurred. In this example, over- 
centering occurs when the three pivot points 87, 40 and 
46 are not in a straight-tine alignment. Such an over- 
centering locking mechanism will be known to those 
skilled in the art In fact, over-centering occurs when 



pivot point 40 lies to the right hand side (when viewing 
figure 7) of the straight line joining pivot points 87 and 
46 (see figure 7(a)). 

[0037] In figure 7, it can be seen that the first wedge 
5 44 has moved down within the further handle 50 relative 
to position shown in figure 6. 
[0038] In order to release the jaws 8, the user 
needs to open the handle 32 by moving it in the direc- 
tion of arrow D shown in figure 7. This firstly allows the 
w connecting rod 42 to spring back into its original posi- 
tion. This means that there is no more over-centering of 
the locking mechanism and the potential energy stored 
within the rod 42 has been released. This then means 
that further movement of the handle 32 in direction of 
is arrow D allows clockwise rotation of the actuator plate 
34 about the first pivot point 38 thereby reversing the 
action of the jaws as described with reference to figure 
6. 

[0039] As has been mentioned hereabove, a sliding 
20 plate 52 is interposed between the two wedge members 
44. 48. This helps the two wedge members to separate 
when the jaw locking mechanism is being moved from 
its closed position to its open position. In this example 
the plate is made of chrome-plated steel which allows 
2s easy sliding of the jaw 44 relative to the jaw 48. In this 
example, the plate 52 has a fixed position in relation to 
both wedges 44, 48 with respect to their direction of 
movement The plate 52 is, however, able to slide within 
a recess 60 formed within the further handle 50. This is 
30 necessary in order for it to be able to take up the correct 
attitude in relation to the wedges 44, 48 regardless of 
the position of the wedge 48 within the further handle 
50. 

[0040] Referring now to figures 8 and 9, there can 
35 be seen how a drill/driver, shown generally as 62 incor- 
porates the chuck mechanism described above. The 
drill/driver shown is actually a drill having an outer body 
casing 56. The (frill includes an electric motor 64 cou- 
pled to the shaft 20 via a gearbox mechanism 66. The 
40 drill 62 is powered by an electric battery 68 coupled to 
the motor 64 via battery contacts 70 and electric wires 
72. The connection of the battery 68 to the motor 64 via 
the electric wire 72 is achieved via a trigger switch 74. 
[0041] Those skilled in the art will appreciate that. 
45 for different drilling and driving requirements, the gear- 
box 66 may exhibit torque/speeds dependant upon the 
gears selected. For this purpose a gear selector 76 is 
coupled to the gearbox 66 via an opening 78 in the body 
casing 56. 

so [0042] It will be apparent that the only differences 
between figures 8 and 9 are that in figure 8 the handle 
32 is in its open position whereby the jaws 8 are 
retracted. Whereas in figure 9, the handle 32 is in its 
closed position such that the jaws 8 are advanced. 

55 [0043] Referring now to figure 1 0, there is shown a 
circuit for use with an embodiment of the present inven- 
tion. Starting from the position shown figure 9, but 
assuming that a drill bit (not shown) is held rigidly by the 
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jaws 8 within the centra) axial bore 4, a sensor 80 
detects the degree of axial displacement of the thrust 
plate 1 6 relative to a fixed position 82 on the body of the 
drill 62. This sensor co-operates with a potentiometer 
84 and a feedback circuit 86 in order to decide how fast s 
the shaft 20 needs to rotate. 

[0044] It is wen known that the speed of rotation of 
the drill bit can, in certain circumstances, be dependent 
upon its diameter. Clearly a large diameter bit held by 
the jaws 8 will result in a small decree of separation w 
between the fixed point 82 and the thrust plate 16. This 
will be sensed by sensor 80. Conversely, a very small 
diameter bit wfll cause a large degree of separation 
between the fixed point 82 and the thrust plate 16 to be 
sensed by the sensor 80. In this way, therefore, the out- is 
put rotational speed of the gearbox 66 may be deter- 
mined automatically simply by sensing the diameter of 
the bit held by the jaws 8. 

Claims 20 

1 . A drill/driver chuck mechanism including: 

a cylindrical member (2) having a central bore 
(4) and a plurality of further bores (6), such that 2s 
the plurality of further bores are slanted with 
respect to the axis of the cylindrical member, 
and co-operate with the central axial bore; 

a plurality of jaws (8), each being associated 30 
with a respective one of the further bores and 
moveable therewithin; 

a jaw actuator (10), coupled to each of the jaws 
of the plurality, for moving the jaws within their 35 
respective further bores; 

and jaw locking means (34-60) arranged to lock 
the jaws in a predetermined position within 
their respective bores; 40 

the chuck mechanism characterised by the jaw 
locking means (34-60) having an open position 
and a closed position and wherein, when the 
jaw locking means is in the open position the 45 
jaws (8) are retracted within their respective 
bores (6) and do not protrude within the central 
axial bore (4), and wherein when the jaw lock- 
ing means (34-60) is in the closed position, the 
jaws are locked within their respective bores so 
regardless of the degree of protrusion of the 
jaws into the central axial bore (4). 

2. A drill/driver chuck mechanism according to claim 1 
wherein the jaw locking means comprises a handle ss 
(32), actuable to move between the open position 
and the closed position. 



3. AdrilWdriver chuck mechanism according to claim 1 
or claim 2 wherein the jaw locking means is opera- 
tively coupled to the jaw actuator (10) and causes 
the jaw actuator to move along the axis of the cylin- 
drical member when the jaw locking means is 
moved between the open position and the closed 
position. 

4. A drilWcfriver chuck mechanism according to claim 2 
or claim 3 wherein the handle (32) is coupled to a 
pivotable actuator able to pivot under action of the 
handle moving between the open position and the 
dosed position, thereby to advance or retract the 
jaws (8) within their respective bores. 

5. A drill/driver chuck mechanism according to claim 4 
when appendant to claim 3 wherein the pivotable 
actuator causes axial movement of the jaw actua- 
tor. 

6. A drill/driver chuck according to any one of the pre- 
ceding claims wherein the jaw locking means (34- 
60) has an over-centre locking arrangement 

7. A drill/driver chuck according to any one of the pre- 
ceding claims wherein the jaw locking means 
includes adjustable biasing means for setting the 
extent of protrusion of the jaws within the central 
axial bore. 

8. A drill/driver chuck according to claim 7 wherein the 
jaw locking means includes a pair of co-operable 
wedge members able to lock against each other. 

9. A drill/driver including a chuck according to any one 
of the preceding claims. 
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